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ENVIRONMENTAL PROTECTION AGENCY
40 CFR part 94
[AMSFRL- ]

RIN 2060-AJ98

Control of Emissions of Air Pollution from New Marine Compression-Ignition Engines at
or Above 30 Literg/Cylinder

AGENCY: Environmental Protection Agency (EPA).
ACTION: Notice of Proposed Rulemaking.

SUMMARY: : Inthisaction, we are proposing emission standards for new marine diesel engines
at or above 30 liters per cylinder and 2.5 to 30 liters per cylinder on U.S. vessels. Marine diesel
engines at or above 30 liters per cylinder are very large marine engines used primarily for
propulsion power on ocean-going vessels such as container ships, tankers, bulk carriers, and
cruise ships. The vessels that use these engines are flagged in the United States and in other
countries. Nationwide, these engines contribute to ozone and carbon monoxide nonattainment
and to ambient particulate matter levels, particularly in commercial ports and aong coastal areas.

We are proposing emission controls for these engines at or above 30 liters per cylinder on
U.S. vessels. We are proposing afirst tier that is equivalent to the internationally negotiated
oxides of nitrogen standards and would be enforceable under U.S. law for new engines built in
2004 and later. We are also considering adoption of a subsequent second tier of standards,
which would reflect additional reductions that can be achieved through engine-based controls,
and would apply to new engines built after 2006 or later. In addition, we are proposing
voluntary low-emission engine standards that reflect advanced oxides of nitrogen emission-
control technologies. Meeting these standards would likely require the use of technologies such
as selective catalyst reduction or fuel cells. If the second tier is promulgated, we would review
the second tier standards prior to their effective date to take into consideration continued
development of new technologies, such as selective catalyst reduction and water-based emission
reduction techniques, and international activity such as action at the International Maritime
Organization to set more stringent international standards. Consistent with these factors, EPA is
also considering not adopting Tier 2 standards in this rulemaking, and instead establishing a
schedule for a future rulemaking and addressing Tier 2 standards in that future rulemaking.

Emissions from all marine diesel engines at or above 30 liters per cylinder, regardliess of flag
of registry, currently account for about 1.5 percent of national mobile source oxides of nitrogen
emissions. This contribution can be significantly higher on a port-specific basis (5 to 25 percent
of mobile source emissionsin certain key ports by the year 2020). The standards discussed in
this notice, which would apply only to new engines on U.S. flag vessels, are expected to reduce
these national emissions by about 11 percent by 2030.

The contribution of these engines to national mobile source hydrocarbon and carbon



monoxide inventoriesis small, less than 0.1 percent, and we are considering standards to ensure
that these emissions do not increase on a engine-specific basis. The contribution of these engines
to the national mobile source particulate matter inventory is about 2.6 percent. Reductionsin
particul ate emissions could be obtained from setting a sulfur content standard for the fuels that
are used by these engines, and we request comment on whether we should adopt such standards
and, if so, the level of sulfur that should be allowed.

We are also proposing new requirements for engines at or above 2.5 liters per cylinder but
less than 30 liters per cylinder. The Tier 2 standards finalized for these enginesin our 1999
commercial marine diesel engine rule apply beginning in 2007. Until then, engine manufacturers
are encouraged to voluntarily comply with the Tier 1 standards, which are equivaent to the
internationally negotiated NOx standards. The international NOx standards are not yet
enforceable. Given that they have not yet entered into force, we believe it is appropriate to begin
to require engine manufacturers to certify these engines to the Tier 1 standards, starting in 2004.
We are also proposing to eliminate the foreign trade exemption for all marine diesel engines,
which was available for enginesinstalled on vessels that spend less than 25 percent of total
operating time with 320 kilometers of U.S. territory.

The proposed standards would apply to engines installed on vessels flagged in the United
States. Recognizing that foreign-flag vessels constitute a significant portion of emissions from
these engines, we are seeking comment on whether the proposed standards and existing Category
1 and Category 2 standards should also apply to marine engines on foreign vessels entering U.S.
ports and to no longer exclude such foreign vessels from the emission standards under 40 CFR
94.1(b)(3). If we were to determine that the standards should apply to engines on foreign vessels
that enter U.S. ports, then al emission standards for marine diesel engines would apply,
including those we finalized for marine diesel engines less than 30 liters per cylinder in our 1999
rule.

DATES: Comments: Send written comments on this proposed rule by July 16, 2002. See
Section IX.A for more information about written comments.

Hearing: We will hold a public hearing on June 13, 2002 at the Hyatt Regency Long Beach,
California. See Section I1X.B for more information about the public hearing.

ADDRESSES: Comments: Y ou may send written comments in paper form or by e-mail. We
must receive them by the date indicated under DATES above. Send paper copies of written
comments (in duplicate, if possible) to the contact person listed below. Y ou may also submit
comments viae-mail to “ c3marine@epa.gov.” In your correspondence, refer to Docket A-2001-
11. See Section IX.A for more information on comment procedures.

Docket: EPA’s Air Docket makes materials related to this rulemaking available for review
in Public Docket A-2001-11 at the following address: U.S. Environmental Protection Agency
(EPA), Air Docket (6102), Room M-1500 (on the ground floor in Waterside Mall), 401 M Street,
S.W., Washington, DC 20460 between 8 am. to 5:30 p.m., Monday through Friday, except on
government holidays. Y ou can reach the Air Docket by telephone at (202)260-7548, and by
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facsimile at (202)260-4400. We may charge a reasonable fee for copying docket materias, as
provided in 40 CFR part 2.

Hearing: We will hold a public hearing on June 13, 2002 at the Hyatt Regency Long Beach,
California (562-491-1234). If you want to testify at the hearing, notify the contact person listed
below at least ten days before the date of the hearing. See Section IX.B for more information on
the public hearing procedures.

FOR FURTHER INFORMATION CONTACT: Margaret Borushko, U.S. EPA, National
Vehicle and Fuels Emission Laboratory, 2000 Traverwood, Ann Arbor, M1 48105; Telephone
(734)214-4334, Fax: (734)214-4816, E-mail: borushko.margaret@epa.gov.

SUPPLEMENTARY INFORMATION:
Affected Entities

This proposed action would affect companies and persons that manufacture, sell, or import
into the United States new marine compression-ignition engines for use on vessels flagged or
registered in the United States; companies and persons that make vessels that will be flagged or
registered in the United States and that use such engines; and the owners/operators of such U.S.-
flag vessels. We are inviting comment on including foreign flagged vessels. Further
requirements apply to companies and persons that rebuild or maintain these engines. Affected
categories and entities include:

Category NAICS Code? | Examples of potentially affected entities

Industry 333618 Manufacturers of new marine diesel engines

Industry 336611 Manufacturers of marine vessels

Industry 811310 Engine repair and maintenance

Industry 483 Water transportation, freight and passenger

Industry 324110 Petroleum refineries

Industry 422710, Petroleum Bulk Stations and Terminals; Petroleum and
422720 Petroleum Products Wholesalers

®North American Industry Classification System (NAICS)

Thislist is not intended to be exhaustive, but rather provides a guide regarding entities likely
to be affected by this action. To determine whether particular activities may be affected by this
action, you should carefully examine the proposed regulations. Y ou may direct questions
regarding the applicability of this action to the person listed in FOR FURTHER
INFORMATION CONTACT.



Additional Information about this Rulemaking

Emission standards for new marine diesel engines at or above 30 liters per cylinder were
considered by EPA in two previous rulemakings, in 1996 and in 1999. The notice of proposed
rulemaking for the first rule (for the control of air pollution from new gasoline spark-ignition and
diesel compression-ignition marine engines) can be found at 59 FR 55930 (November 1994); a
supplemental notice of proposed rulemaking can be found at 61 FR 4600 (February 7, 1996); and
the final rule can be found at 61 FR 52088 (October 4, 1996). The notice of proposed
rulemaking for the second rule (for the control of air pollution from new compression-ignition
marine engines at or above 37 kW) can be found at 63 FR 68508 (December 11, 1998); the final
rule can be found at 64 FR 73300 (December 29, 1999). These documents are available on our
websites, http://www.epa.gov/otag/marine.htm and http://www.epa.gov/otag.marinesi.htm This
proposal relies in part on information that was obtained for those rulemakings, which can be
found in Public Dockets A-92-28 and A-97-50. Those dockets are incorporated by reference into
the docket for this proposal, A-2001-11.

Obtaining Electronic Copies of the Regulatory Documents

The preamble, regulatory language, Draft Regulatory Support Document, and other rule
documents are also available electronically from the EPA Internet Web site. This serviceisfree
of charge, except for any cost incurred for internet connectivity. The electronic version of this
proposed rule is made available on the date of publication on the primary web site listed below.
The EPA Office of Transportation and Air Quality also publishes Federal Register notices and
related documents on the secondary web site listed below.

1. http://www.epa.gov/docs/fedrgstr/EPA-AIR (either select desired date or use Search
features).
2. http://www.epa.gov/otaq (look in What’s New or under the specific rulemaking topic)

Please note that due to differences between the software used to develop the documents and
the software into which the document may be downloaded, format changes may occur.
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List of Subjects

. Introduction
A. Overview

Marine diesel engines can be significant contributors to local ozone, CO, and PM levels,
particularly in commercia ports and along coastal areas. In recognition of their inventory
impact, we recently set emission standards for new marine diesel engines above 37 kW but less
than 30 liters per cylinder (64 FR 73300, December 29, 1999). The standards contained in that
rule cover emissions of oxides of nitrogen (NOx), particulate matter (PM), hydrocarbons (HC),
and carbon monoxide (CO), and go into effect in 2004-2007, depending on engine size. Those
standards are more stringent than the international standards contained in Annex V1 to the
International Convention on the Prevention of Pollution from Ships, 1973, as Modified by the
Protocol of 1978 Relating Thereto (this convention is also known as MARPOL; the standards are
referred to asthe Annex VI NOx limits).> They also cover more pollutants, asthe MARPOL
limits are for NOx emissions only. As described in Section D, below, the Annex has not yet
gone into force because the requisite number of countries have not ratified it. Prior to the
effective date of the national standards, engine manufacturers are encouraged to voluntarily
comply with the Annex VI NOx limits pending entry into force of Annex VI. We developed a
voluntary certification program to enable engine manufacturers to certify to the Annex VI NOx
limits prior to the Annex V1 requirements entering into force. The national emission
requirements apply only to engines on vessels flagged in the United States. Marine engines on
foreign vessels were not covered by the rule.

We did not set standards for new marine diesel engines at or above 30 liters per cylinder in

'Annex VI was adopted by a Conference of the Partiesto MARPOL on September 26,
1997, but has not yet entered into force. Copies of the conference versions of the Annex and the
NOx Technical Code can be found in Docket A-95-50, Document 11.B.01. Copies of updated
versions can be obtained from the International Maritime Organization (http://www.imo.org)
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our 1999 rule. Our analysis at the time indicated that the Annex VI NOx limits were appropriate
given the operating characteristics and fuel used by these engines. Rather than duplicate the
Annex VI emission control program in our federal regulations, we encouraged engine
manufacturers to comply with the Annex VI limits using our voluntary certification program.
We also indicated that we would revisit the need to adopt emission limits for these engines under
the Clean Air Act if the Annex does not go into effect internationally.

Although more than four years have gone by since Annex VI was adopted by the Partiesto
the Convention, it has not yet entered into force. Thereis growing concern in the United States
that there are no enforceable standards for these large marine engines. Also, recently devel oped
inventories suggest that the inventory contribution of these engines can be very high in individual
port areas. We estimate that these engines account for about 1.5 percent of national mobile
source NOx emissions. This contribution can be significantly higher on a port-specific basis. For
example, we estimate that these engines contribute about 7 percent of mobile source NOx in the
Metropolitan Statistical Areas (MSA) of Baton Rouge/New Orleans and Wilmington NC, about
5 percent of mobile source NOx in the Miami/ Fort Lauderdale and Corpus Christi MSASs, and
about 4 percent in the Seattle/Tacoma/Bremerton/Bellingham MSA. In addition, these ships can
have a significant impact on inventories in areas without large commercial ports. For example,
Santa Barbara estimates that engine on ocean-going marine vessels contribute about 37 percent
of total NOx in their area. These emissions are from shipsthat transit the area, and “are
comparable to (even dightly larger than) the amount of NOx produced onshore by cars and
truck.? These emissions are expected to increase to 62 percent by 2015.

We estimate the contribution of these engines to national PM levelsis about 2.6 percent, but
can also be higher on a port-specific area (see Table 2.6-1 in the draft Regulatory Support
Document (RSD) for thisrule and associated text). The estimated contribution of these engines
to national HC and CO emissionsis negligible. The inventory contribution of these engines to
national NOx, PM, HC, and CO levelsis expected to increase as emissions from other mobile
sources decrease due to our recently finalized emission control programs for highway vehicles
and heavy-duty trucks. Reductionsin the inventories of these pollutants will lead to health
benefits, as described in Section Il.

In addition, manufacturers of diesel engines, including marine diesel engines, have gained
greater experience with the emission control technologies that can be applied to these engines.
Our analysis indicates that greater emission reductions can be achieved by optimizing currently
available control technologies that are being used to achieve the Annex VI NOx limits.

This Notice discusses two tiers of NOx emission controls for these engines. Thefirst tier is
equivalent to the internationally negotiated NOx standards and would be enforceable under U.S.
law for new engines built in 2004 and later. The second tier of NOx standards, if implemented,

Memorandum to Docket A-2001-11 from Jean Marie Revelt, “ Santa Barbara County Air
Quality News, Issue 62, July-August 2001 and other materials provided to EPA by Santa Barbara
County,” March 14, 2002. Air Docket A-2001-11, Document No. 11-A-47.
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would reflect additional reductions that can be achieved through engine-based emission controls,
and would apply to new engines built after 2006 or later. We areaso considering standards for
HC and CO emissions to ensure that these emissions do not increase on an engine-specific basis.
Particulate matter emissions from these engines are primarily due to the characteristics of the fuel
they use (residual fuel), and we are requesting comment on whether we should consider a sulfur
content limit for that fuel. We would review the Tier 2 standards prior to their effective date to
take into consideration continued development of new technologies, such as selective catalyst
reduction and water-based emission reduction techniques, and international activity such as
action at International Maritime Organization (IMO) to set more stringent international standards.

Consistent with our 1999 commercial marine diesel engine standards, this proposal also
contains voluntary low emission standards for marine diesel engines at or above 30 liters per
cylinder. As emissions from most mobile source categories continue to decline, emissions from
marine vessels and associated port equipment are becoming an increasingly significant source or
local, regional, and global emissions. Because of the slow turnover of vessels and associated
equipment, there is an opportunity and need for the ports, shipping companies, engine
manufacturers, and fuel suppliersto work on a collaborative effort to expedite and further reduce
emissions beyond the Annex VI NOx limits and U.S. national standards. Two components of
this proposal can help encourage these actions. Thefirst is voluntary low emission standards set
at 80 percent below the Annex VI NOx limits. These standards can be used in state-based
initiatives and are expected to require the use of advanced technologies such as fuel cells or
selective catalyst reduction. The second is the voluntary Blue Cruise program, in which
participant vessel owners can receive special recognition from EPA for installing and using
technologies that reduce waste and air emissions.

We are also proposing new requirements for engines at or above 2.5 liters per cylinder but
less than 30 liters per cylinder. The Tier 2 standards we finalized for these engines in our 1999
commercial marine diesel rule are effective in 2007. Until then, and pending entry into force of
Annex VI, we encouraged engine manufacturers to voluntarily comply with Tier 1 standards,
which are equivaent to the internationally negotiated NOx standards. Because Annex V1 has not
goneinto force, they remain unenforceable. Due to the continued uncertainty regarding entry
into force of Annex VI, we believeit is appropriate to begin to require engine manufacturers to
certify these engines to the Tier 1 standards, starting in 2004. We are aso proposing to eliminate
the foreign trade exemption for al marine diesel engines, which was available for engines
installed on vessels that spend less than 25 percent of total operating time with 320 kilometers of
U.S. territory. To date, this exemption has not been requested by engine manufacturers.

The standards discussed in this Notice, which would apply to engines installed on vessels
flagged in the United States, are intended to help reduce ozone inventories and avoid a range of
associated adverse health effects. The costs of the proposed Tier 1 standards are negligible and
reflect certification and compliance costs only. We do not anticipate that there will be any
engineering or design costs associated with the Tier 1 standards as manufacturers are already
certifying engines to Annex V1 requirements through our voluntary certification program. The
estimated cost to industry of complying with the Tier 2 standards being considered is about
$115,000 per engine, with an additional estimated cost of about $5,000 annually to maintain
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equipment. Thisrepresentsa 7 percent increase in the total engine cost and about 0.1 percent
increase in the total vessel cost. We estimate the aggregate costs (annualized over 20 years) of
the Tier 2 standards under consideration to be about $1.6 million annually. The economic
impacts and environmental benefits of the proposal and Tier 2 standards under consideration are
described in Section V1, below.

The impact of the standards on air quality in specific areas will depend in part on the
characteristics of the fleet of vessels that operate in that area, particularly on the proportion of
foreign-flag shipsto U.S.-flag ships. Recognizing that foreign-flag vessels constitute a
significant portion of emissions from these engines and that the internationally negotiated NOx
standards for these engines are not yet enforceable, we are seeking comment on whether the
standards should also apply to marine engines on foreign vessels entering U.S. ports and to no
longer exclude such foreign vessels from the emission standards under 40 CFR 94.1(b)(3).
While EPA’ s current standards for marine vessels do not apply to foreign flag vessels, EPA is
inviting comments on whether it should change this approach. If we were to apply our emission
standards to foreign vessels that enter U.S. ports as part of this rulemaking effort, then the
standards would apply to any marine engine that is manufactured after the standards become
effective and that isinstalled on such aforeign vessel and would be a condition of port entry.
The standards would a so apply to any marine engine installed on such aforeign vessel that is
manufactured (or that otherwise become new) after the standards become effective.  While we
are seeking comment on applying the standards to foreign vessels that use U.S. ports, we may
require such standards for foreign vesselsin 2003.

B. How IsThisDocument Organized?

This document contains ten parts. After thisintroductory section, Section Il describes the air
quality need for this rulemaking and projected benefits. That sections contains a description of
the human health and welfare effects of exposure to ozone, PM, and CO and reports our
inventory estimates for this source for current and future years. In Section 11, we describe the set
of engines that would be required to comply with the proposed standards and our reasoning
behind this scope of application. Sections 1V and VII contain the proposed emission standards
and alternatives under consideration, effective dates, and testing requirements. We also discuss
the technological feasibility of the standards discussed in this Notice, and alternative approaches.
Section V describes various compliance provisions. Section VI summarizes the projected
impacts of the standards and discusses their benefits.  Section V111 describes a voluntary
incentive program in which participant vessel owners can receive special recognition from EPA
for installing and using technologies that reduce waste and air emissions. Finally, Sections IX
and X contain information about public participation, how we satisfied our administrative
requirements, and the statutory provisions and legal authority for this proposal. Additional
information on many of these topics can be found in the Draft Regulatory Support Document for
this proposal.



C. What Requirements Are We Proposing or Considering?

The NOx emission standards for marine diesel engines at or above 30 liters per cylinder
(Category 3 marine diesel engines) would consist of two tiers. Tier 1 would apply to new
engines built in 2004 and later and would be equivaent to the Annex VI NOx limits adopted by
the Partiesto MARPOL in 1997. We are also considering Tier 2 NOx standards that would
apply to new engines built after 2006 or later and consist of a NOx limit 30 percent below the
Tier /Annex VI limit. The year that EPA considers most appropriate at thistimeis 2007. For
both tiers of standards, we would define NOx standards as a function of maximum engine speed,
consistent with Annex VI, but are requesting comment on the merits of defining Tier 2 NOx
standards instead as a function of engine displacement. Both tiers of standards can be met
through engine-based emission-control technologies. The Annex VI NOx limits are based on
certification on distillate fuel, which has alower nitrogen content than the residual fuel that these
engines are most likely to use in operation. We are proposing numerical emission limits based
on residual fuel, but allow for certification testing using distillate or residual fuel. In either case,
we are proposing that the test results be adjusted to account for the nitrogen content of the fuel,
and then be compared to the proposed emission limits. The fuel quality adjustment is described
in Section IV.A.2, below.

In addition to the Tier 2 NOx limits, we are considering hydrocarbon and carbon monoxide
emission limits at 0.4 g/kW-hr and 3.0 g/kW-hr, respectively. These standards would ensure
that these emissions do not increase on an engine-specific basis. We areaso considering
adoption of ascheduleto review any Tier 2 standards prior to their effective date to take into
consideration continued development of new technologies, such as selective catalyst reduction
and water-based emission reduction techniques, and international activity such as action at IMO
to adopt more stringent standards internationally. We request comment on the hydrocarbon and
carbon monoxide standards.

We are not planning to adopt a Tier 2 standard for particulate emissions from these engines.
Most of the particulate emissions are aresult of the high sulfur and ash content of the fuel used
by these engines, and there is no acceptable measurement procedure for fuels with these
characteristics. We are requesting comment, however, on whether we should consider a fuel
sulfur content limit for the fuels used by these engines. One option, for example, would be to set
asulfur content cap equivaent to the limit for fuel used in SOx Emission Control Areas provided
in Regulation 14 of MARPOL Annex VI. Pursuant to that regulation, the sulfur content of fuel
used by vessels operating in those areas cannot exceed 15,000 ppm. The United States could
also pursue this option through procedures contained in Regulation 14 of MARPOL Annex V1.
That regulation provides for the designation of SOx emission control areas. We estimate that
reducing the sulfur content of residual fuel to 15,000 ppm may decrease the PM inventory of
these engines 18 percent and the SOx inventory by 44 percent (See Section VI.F, below). In
connection with this option, we are seeking comment as to which areas of the United States
should be considered for designation as SOx emission control areas under MARPOL Annex VI,
and whether and how we should seek the cooperation of Canada, Mexico, and the Carribean in
designating these areas. Both of these options are discussed in Section VI.E, below.
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We are also proposing voluntary low emission NOx standards for Category 3 marine diesel
engines. These standards, which represent an 80 percent reduction from the Annex VI NOx
limits, are intended to encourage the introduction and more widespread use of low-emission
technologies. Manufacturers could be motivated to exceed emission requirements either to gain
early experience with certain technologies or as a response to market demand or local
government programs. Ship owners could take advantage of these and other emission reduction
technologies to receive special recognition from EPA for installing and using technol ogies that
reduce waste and air emissions under our proposed voluntary Blue Cruise program.

To implement these standards for marine diesel engines at or above 30 liters per cylinder in
an effective way, we are proposing several compliance requirements. In general, the proposed
compliance program reflects our traditional manufacturer-based approach. Thisisin contrast to
the international approach reflected in Annex VI, which holds the vessel owner responsible for
compliance once the engine is delivered onboard. Many of the proposed compliance provisions,
including certification application, engine labeling, and warranty requirements, are similar or
identical to the compliance provisions that we finalized in our 1999 rulemaking. In addition, we
are including a post-installation verification provision which would require an emission test after
an engineisinstalled on avessel. We are also proposing afield measurement provision that
would apply to engines with adjustable parameters or add-on emission control devices.
Manufacturers of these engines would be required to equip the engine with a field measurement
device. The owner of avessel with such an engine would have to perform afield measurement
when the vessel approaches within 175 nautical miles (200 statutory miles) of the U.S. coastline
from the open sea or when it adjusts an engine parameter within that distance. The results of this
field measurement will demonstrate that the engine isin compliance with the relevant standards
when it is operated in an areathat affects U.S. air quality. EPA will work with the U.S. Coast
Guard to develop procedures to verify onboard performance of these field measurement
provisions, as Coast Guard has the general authority to carry out such procedures on vessels.

We are also proposing new requirements for engines at or above 2.5 liters per cylinder but
less than 30 liters per cylinder. The Tier 2 standards we finalized for these engines in our 1999
commercial marine diesel rule are effective in 2007. Until then, and pending entry into force of
Annex VI, we encouraged engine manufacturers to voluntarily comply with Tier 1 standards,
which are equivaent to the internationally negotiated NOx standards. Because Annex VI has not
goneinto force, they remain unenforceable. While the U.S. is beginning the ratification process
for Annex VI, due to the continued uncertainty regarding its entry into force of Annex VI, we
believeit is appropriate to begin to require engine manufacturers to certify these engines to the
Tier 1 standards, starting in 2004. We are also proposing to eliminate the foreign trade
exemption for all marine diesel engines, which was available for enginesinstalled on vessels that
spend less than 25 percent of total operating time with 320 kilometers of U.S. territory. To date,
this exemption has not been requested by engine manufacturers.

The standards discussed above would apply to engines installed on vessels flagged in the
United States. Recognizing that foreign-flag vessels constitute a significant portion of emissions
from these engines and that the internationally negotiated NOx standards for these engines are
not yet enforceable, we are seeking comment on whether the standards should also apply to
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marine engines on foreign vessels entering U.S. ports and to no longer exclude such foreign
vessels from the emission standards under 40 CFR 94.1(b)(3). If we were to apply our emission
standards to foreign vessels that enter U.S. ports, then the standards would apply to any marine
engine that is manufactured after the standards become effective and that isinstalled on such a
foreign vessal. The standards would aso apply to any marine engine installed on such aforeign
vessel that is manufactured (or that otherwise become new) after the standards become effective.
As discussed below, if the standards were to apply to foreign flag vessels, EPA would consider
any significant differences between this proposed rule and Annex VI.

D. Why IsEPA Taking ThisAction?

We developed this emission control program to fulfill our obligations under Section 213 of
the Clean Air Act. That section, described in more detail in Section E, below, requires us to set
standards for new nonroad engines. In addition, there are important public health and welfare
reasons supporting the standards proposed in this document. Asdescribed in Section 11.B,
Category 3 marine diesel engines contribute to air pollution which causes public health and
welfare problems. Emissions from these engines contribute to ground level ozone and ambient
PM and CO levels, especially in and near commercial ports and waterways.®> Exposure to ground
level ozone, PM, and CO can cause serious respiratory problems. These emissions aso
contribute to other environmental problems, including acid deposition, eutrophication, and
nitrification.

This action is a departure from the emission control strategy we finalized in 1999 (64 FR
73300, December 29, 1999) in that we are considering no longer relying solely on MARPOL
Annex VI for controlling emissions from Category 3 marine diesel engines. While the Annex VI
NOx limits apply to engines installed on vessels constructed on or after January 1, 2000, those
standards are not enforceable until the Annex entersinto force. Asspecified in Article 6 of the
Annex, it will enter into force twelve months after the date on which not |ess than fifteen member
states, the combined merchant fleets of which constitute not less than 50 percent of the gross
tonnage of the world’s merchant shipping, have ratified the agreement. To date, more than four
years after it was adopted, the Annex has been ratified by only 6 countries representing 15.8
percent of the world’s merchant shipping.* In addition, the Annex V1 NOx limits no longer
reflect the greatest degree of emission control that can be achieved using newer technology,
given appropriate lead time. Since we finalized our commercial marine diesel engine standards
in 1999 (64 FR 73300, December 29, 1999), engine manufacturers continue to make progressin

Ground-level ozone, the main ingredient in smog, is formed by complex chemical
reactions of volatile organic compounds (VOCs) and NOx in the presence of heat and sunlight.
Hydrocarbons (HC) are alarge subset of VOC, and to reduce mobile-source VOC levels we set
maximum emissions limits for hydrocarbon and particulate matter emissions.

“The countries that have ratified Annex VI are Sweden, Norway, Bahamas, Singapore,
Marshall Islands, and Malawi. Information about Annex VI ratification can be found at
http://www.imo.org (look under Conventions, Status of Conventions - Complete List).
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applying land-based emission control technologies to marine diesel engines. Improvementsin
fuel systems and engine cooling can reduce Category 3 engine emissions even more than the
Annex VI NOx limits would require. Some engine manufacturers are also experimenting with
water emulsification and injection and aftertreatment, including selective catalyst reduction, for
even greater reductions. These emission control technologies are described in greater detail in
Section IV.

E. Putting ThisProposal Into Perspective

This proposal should be considered in the broader context of EPA’s nonroad emission-
control programs, international activities, including MARPOL Annex VI, our previous marine
emission control program, European Union (EU) initiatives, and activities at the state level.
These programs and actions are discussed below.

1. EPA’snonroad emission-control programs

Clean Air Act section 213(a)(1) directs us to study emissions from nonroad engines and
vehicles to determine, among other things, whether these emissions * cause, or significantly
contribute to, air pollution that may reasonably be anticipated to endanger public health or
welfare.” Section 213(a)(2) further requires us to determine whether emissions of CO, VOCs,
and NOx from all nonroad engines significantly contribute to ozone or CO emissions in more
than one nonattainment area. If we determine that emissions from all nonroad engines are
significant contributors, section 213(a)(3) then requires us to establish emission standards for
classes or categories of new nonroad engines and vehicles that in our judgment cause or
contribute to such pollution. We may aso set emission standards under section 213(a)(4)
regulating any other emissions from nonroad engines that we find contribute significantly to air
pollution.

We completed the Nonroad Engine and Vehicle Emission Study, required by Clean Air Act
section 213(a)(1), in November 1991.°> On June 17, 1994, we made an affirmative determination
under section 213(a)(2) that nonroad emissions are significant contributors to ozone or CO in
more than one nonattainment area. We also determined that these engines make a significant
contribution to PM and smoke emissions that may reasonably be anticipated to endanger public
health or welfare. In the same document, we set afirst phase of emission standards (now referred
to as Tier 1 standards) for land-based nonroad diesel enginesrated at or above 37 kW. In 1998,
we set more stringent Tier 2 and Tier 3 emission levels for new land-based nonroad diesel
engines at or above 37 kW and adopted Tier 1 standards for nonroad diesel engines, including
marine diesel engines, less than 37 kW. Our other emission-control programs for nonroad
enginesarelisted in Table I.E-1. This proposal takes another step toward the comprehensive
nonroad engine emission-control strategy envisioned in the Act by proposing enforceable
emission limits for marine diesel engines at or above 30 liters per cylinder.

*This study, the Nonroad Engine and Vehicle Emission Study (NEVES) isavailablein
docket A-92-28.
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Tablel.E-1
EPA’ s Nonroad Emission-Control Programs

Engine Category Final Rulemaking Date
Land-based diesel engines > 37 kW —Tier 1 56 FR 31306 June 17, 1994
Spark-ignition engines <19 kW —Phase 1 60 FR 34581 July 3, 1995
Spark-ignition marine 61 FR 52088 October 4, 1996
Locomotives 63 FR 18978 April 16, 1998
Land-based diesel engines 63 FR 56968 October 23, 1998

- Tier 1 and Tier 2 for engines < 37 kW (these standards also apply
to marine diesel engines < 37 kW)
- Tier 2 and Tier 3 for engines > 37 kW

Commercial marine diesel engines above 37 kW 64 FR 73300 December 29, 1999
(Standards apply to engines less than 30 liters per cylinder only)

Spark-ignition engines <19 kW (Non-handheld) —Phase 2 64 FR 15208 March 30, 1999

Spark-ignition engines <19 kW (Handheld) —Phase 2 65 FR 24268 April 25, 2000

Nonroad large spark-ignition engines, recreational vehicles, and 66 FR 51098 October 5, 2001

recreational marine diesel engines (proposal)

Marine evap. (includes highway motorcycles) Expected 2002

2. MARPOL Annex VI

In response to growing international concern about air pollution and in recognition of the
highly international nature of maritime transportation, the IMO developed a program to reduce
NOx and SOx emissions from marine vessels.®’ The development of Annex V1 took place
between 1992 and 1997. The Annex V1 engine emission limits cover only NOx emissions; there
are no restrictionson PM, HC, or CO emissions. They are based on engine speed and apply to
engines above 130 kW. These standards are set out in Table |.E-2. Originally, these standards
were expected to reduce NOx emissions by 30 percent when fully phased in. EPA inventory
analysis, based on newly estimated emission factors for these engines, indicates that the expected
reduction is on the order of about 20 percent. The EPA inventory analysisis described in more
detail in the Draft Regulatory Support Document for this proposal.

With regard to implementation, the Annex VI NOx limits apply to each diesel engine with a
power output of more than 130 kW installed on a ship constructed on or after January 1, 2000, or

*The Annex covers a several air emissions from marine vessels: ozone depleting
substances, NOx, SOx, VOCs from tanker operations, incineration, fuel oil quality. There are
also requirements for reception facilities and platforms and drilling rigs.

"To obtain copies of this document, see Footnote 1, above.
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that undergoes a major conversion on or after January 1, 2000. The Annex does not distinguish
between marine diesel enginesinstalled on recreational or commercia vessels; al marine diesel
engines above 130 kW would be subject to the standards regardless of their use. The test
procedures to be used to demonstrate compliance are set out in the Annex VI NOx Technical
Code®. They are based on ISO 8178 and are performed using distillate fuel. Engines can be pre-
certified or certified after they are installed onboard. After demonstrating compliance, pre-
certified engines would receive an Engine International Air Pollution Prevention (EIAPP)
certificate. This document, to be issued by the Administration of the flag country, is needed by
the ship owner as part of the process of demonstrating compliance with al of the provisions of
Annex VI and obtaining an International Air Pollution Prevention (IAPP) certificate for the
vessel once the Annex goesinto force. The Annex also contains engine compliance provisions
based on a survey approach. These survey requirements would apply after the Annex goes into
force. Anengineissurveyed after it isinstalled, every five years after installation, and at |east
once between 5-year surveys. Engines are not required to be tested as part of a survey, however.
The surveys can be done by a parameter check, which can be as simple as reviewing the Record
Book of Engine Parameters that must be maintained for each engine and verifying that current
engine settings are within allowable limits.

After several years of negotiation, the Parties to MARPOL adopted afinal version of Annex
V1 at a Diplomatic Conference on September 26, 1997. However, as noted in Section |.C, above,
the Annex has not yet gone into force. Pending entry into force, ship owners and vessel
manufacturers have begun installing compliant engines on relevant ships beginning with the date
specified in Regulation 13: January 1, 2000. In addition, ship owners must bring existing
engines into compliance if the engines undergo a major conversion on or after that date.® As
defined in Regulation 13 of Annex VI, amajor conversion is when the engine is replaced by a
new engine, it is substantially modified, or its maximum continuous rating is increased by more
than 10 percent. To facilitate implementation while the Annex is not yet in force and to alow
engine manufacturers to certify their engines before the Annex goes into force, we set up a
process for manufacturers to obtain a Statement of Voluntary Compliance.’® An EPA-issued
Statement of Voluntary Compliance should be exchangeable for an EIAPP certificate once the
Annex goes into effect in the United States.

The U.S. government is preparing the appropriate documents for the President to submit
Annex VI to the Senate for its advice and consent to ratification. Besides setting standards for

8T 0 obtain copies of this document, see Footnote 1, above.

°As defined in Regulation 13 of Annex VI, amajor conversion means the engineis
replaced by a new engine, it is substantially modified, or its maximum continuous rating is
increased by more than 10 percent.

For more information about our voluntary certification program, see “guidance for
Certifying to MARPOL Annex VI,” VPCD-99-02. Thisletter isavailable on our website:
http://www.epa.gov/otag/regs/nonroad/marine/ci/imolettr.pdf and in Docket A-2001-11,
Document No. I1-B-01.
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NOx emissions, Annex V1 regul ates ozone-depleting emissions, sulfur oxides emissions and
shipboard incineration, and contains other environmentally protective measures. In transmitting
Annex VI to the Senate, the Administration will work with Congress on new legislation to
implement the Annex. At the same time, the United States government supports arevision of the
Annex VI standards for NOx emissions, taking into account the emission reduction potential of
new control technologies. By ratifying the Annex, the United States will continue its leadership
in promoting environmentally responsible international emission standards at the IMO and
recognize the role the IMO plays in protecting the world’ s marine environment from pollution.
As described in Section I.E.4, below, we have already requested MEPC to begin consideration of
more stringent NOx emission limits for marine diesel engines. In addition, once the Annex goes
into force, amendment of NOx standards will be made easier through the tacit amendment
process that would then apply.

3. EPA’sCommercia Marine Diesel Engine Rules

Although we included marine diesel engines in the development of our 1996 marine rule, we
did not finalize standards for these engines at that time. At the time, we were considering
standards based on Tier 1 land-based nonroad diesel emission controls. Emerging emission
control technologies for diesel engines, particularly the Tier 2 land-based nonroad emission
control technologies, led us to reconsider our approach and to defer standards for these engines to
alater rulemaking.

In our 1999 commercial marine diesel engine rule, we distinguished between different types
of marine diesel engines. The three categories of marine diesel engines, contained in Table |.E-
3, were intended to reflect differencesin the land-based counterparts of these engines.

Tablel.E-3
Marine Engine Category Definitions
Category | Displacement per cylinder Land-Based Equivalent
1 disp. <5 liters (and power > 37 kW) | Agricultural equipment;
construction equipment
2 5liters< disp. < 30 liters Locomotives
3 disp > 30 liters No mobile source equivalent

Power plant generators

The final standards for Category 1 and Category 2 marine diesel standards were more
stringent than the Annex VI NOx limits, reflecting the greater degree of emission control that
would be achievable through the application of technologies that would be used on the land-
based equivalents of these engines to meet the nonroad Tier 2 and locomotive Tier 1 standards.
The standards also cover more pollutants than Annex V1, including standards for HC, CO, and
PM aswell as NOx. The emission standards we finalized for Category 1 and Category 2 marine
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diesal engines are similar to the nonroad Tier 2 and locomotive Tier 1 standards, respectively.

We did not finalize standards for Category 3 marine diesel enginesin 1999. Instead, we
deferred to the Annex VI NOx emission control program. This decision was based on our
technological analysis of control strategies for these engines which indicated that the appropriate
standards should reflect reductions that can be obtained from injection rate shaping and some
timing retard. These control technol ogies were consistent with the Annex VI NOx limits. While
some Category 3 engines were already using Tier 2 engine technol ogies including turbocharging,
injection improvements, electronics, and more efficient cooling, these technologies were being
used to increase fuel efficiency and obtain optimal operation. Next-generation technologies such
as exhaust gas recirculation (EGR), selective catalyst reduction (SCR), and water injection were
still under development for marine diesel engines of that size. Because the Annex VI NOx limits
would likely be implemented independently of any Clean Air Act requirement, EPA believed that
it would be unnecessary and redundant to adopt the same program under the Clean Air Act.
Vessel owners were anticipated to begin complying with the Annex VI NOx limits beginning in
2000, as indicated in the Annex.

Since 1999, Category 3 marine diesel engine manufacturers have continued to research
emission control technologies and explore ways to transfer land-based diesel engine technologies
to marine diesel engines. These technologies and emission control strategies are described in
Sections IV and V11 below, and in the draft Regulatory Support Document for thisrule. Due to
these advances, and due to the contribution of these engines to ozone and PM levels, we believe
it is now appropriate to consider a second tier of emission limits for Category 3 marine diesel
engines that will achieve greater reductions than those expected from the Annex VI NOx limits.

4. Continuing Action at the IMO

At the time the Annex VI NOx limits were adopted, several Member States expressed
concern that the NOx limits would not result in the emissions reductions they were intended to
achieve. Due to the efforts of these Member States, the Conference of the Parties adopted a
resolution that provides for review of the emission limits with the aim of adopting more
stringent limits taking into account the adverse effects of such emissions on the environment and
any technological developmentsin marine engines. Thisreview isto occur at a minimum of
five-year intervals after entry into force of the Annex and, if appropriate, amend the NOx limits
to reflect more stringent controls.

In March of 2000, the United States requested MEPC to begin consideration of more
stringent emission limits for marine diesel engines.** EPA’s analysis of emission control
technology for our 1999 rulemaking indicated that more stringent standards are feasible for all
Category 1 and Category 2 marine diesel engines. Engine manufacturers were also beginning to

“MEPC 44/11/7, Prevention of Pollution from Ships, Revision of the NOx Technical
Code, Tier 2 emission limits for marine diesel engines at or above 130 kW, submitted by the
United States. Thisdocument is available at Docket A-2001-11, Document No. I1-A-16.
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apply these emission control strategies to Category 3 marine diesel engines, aswell as more
advanced strategies such as water emulsification and selective catalyst reduction. Reflecting the
potential emission reductions that could be obtained from applying these strategies to all marine
diesdl engines, the U.S. recommended Annex VI Tier 2 NOx limits be set at 25 to 30 percent
below the existing Annex VI NOx limits for al engines subject to the regulation (engines above
130 kW), to go into effect in 2007. Thiswould allow a 7-year period of stability for the Annex
VI NOx limits, permit engine manufacturers to adjust their engine designs to include new
emission control technologies, and allow manufacturers of marine diesel engines at or above 30
liters per cylinder to develop emission control strategies for those large engines. This
recommendation was briefly discussed at the 44™ session of the MEPC (London, March 3-16,
2000), but was not acted on. The United States will continue to promote more stringent
standards at IMO and encourage MEPC to adopt a second tier of emission limits that will reflect
available technology and reduce the impact of marine diesel engines on the world’ s air quality.

5. European Union Actions

In February, 1999, the European Commission D-GX| commissioned areport to “consider,
analyse and recommend policy options to further the objective of reducing the harmful
environmental impact of SOx and NOx from ships operating in European waters.”*? The final
report was completed in August 2000. The report explores two types of regulatory options,
regulatory standards and incentive plans, for both fuel and engine emission controls. The report
is currently under consideration by the Commission.

In January 2001, the Directorate-General for the Environment issued a discussion paper
entitled “A Community Strategy on Air Pollution from Seagoing Ships.”*?® This paper contains a
description of issues and solicits comments that will be used to devel op a European emission
control strategy for marine vessels. The discussion paper envisions two products: a Commission
Communication and a proposal to amend EU Directive 1999/32 on the Sulphur Content of
Liquid Fuels.

The discussion paper notes that current inventory analysis indicates that shipswill account
for 75% and 60% of EU land SOx and NOx emissions, respectively. A new inventory study
currently being commissioned will shed more light on these contributions, particularly in-port

“Davies, M. E., et d., Study on the Economic, Legal, Environmental and Practical
Implications of a European Union System to Reduce Ship Emissions of SO2 and NOx, Final
Report for European Commission Contract B4-3040/98/000839/MAR/B1, August 2000. This
report is available at http://www.europa.eu.int/comm/environment/air/transport.ntm#3. A copy
can also be found in Docket A-2001-11, Document No. I1-A-17.

BThis discussion paper can be found at
http://www.europa.eu.int/comm/environment/air/future_transport.htm (Under “pollutant
emissions from ships” then “new developments’). A copy of this paper can also befound in
Docket A-2001-11, Document No. 11-A-28.
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contributions. The discussion paper also describes current EU and international regulatory
regimes and the potential for further reductions. Regarding SOx emissions, EU Directive
1999/32 currently prohibits the use of marine distillate fuels having more than 2,000 ppm sulfur
in Community territorial waters. While there is an exemption for ships coming from third
countries, those ships must use low sulfur distillate after they make their first stop at a
Community port. There is some concern that this approach encourages ships to burn heavy fuel
while in Community waters. Regarding NOx emissions, the paper describes the MARPOL
Annex VI requirements, the EPA standards established in 1999, and the U.S. action to encourage
IMO to consider more stringent NOx limits. The paper does not suggest potential emission
control programs for the EU, but it requests comment support for more stringent standards.

6. Action By Individua European Countries

In 1996 the Swedish Maritime Administration, the Swedish Shipowners Association and
the Swedish Ports' and Stevedores' Association arrived at a Tripartite Agreement to decrease
ship nitrogen oxides and sulphur emissions by 75% within five years. The parties agreed to
establish an environmental program on differentiated fairway and port dues for NOx levels and
fuel sulphur content. The program was constructed by first raising the ship related dues (from
Swedish Kroner (SEK) 3.90 per gross tonne (GT) for oil tankers and SEK 3.60 per GT for ferries
and other shipsto SEK 5.30 and SEK 5.00 respectively) from which the discounts would be
subtracted™. For use of low sulphur fuels a credit of SEK 0.90 per GT was given for ships
operating on bunker oils of a sulphur content of less than 0.5 per cent by weight for ferries and
less than 1.0 per cent for other ships. For low NOx emissions, if the emission at 75 per cent
engine load is above 12 g/lkWh, no NOx discount is given. Below thislevel the discount
increases continuously down to alevel of 2 g/kWh where the discount is SEK 1.60 per GT. A
maximum discount of SEK 2.50 per GT is possible. The program entered into force January 1,
1998 and as of 1999, twenty of Sweden’s fifty two ports have introduced environmentally
differentiated harbour dues for reduced sulphur fuels, reduced NOx emissions or both. Ferries
are using new technologies, including water emulsion systems (20-50% Nox reduction) and SCR
systems (up to 95% NOx reduction), to achieve the low emission levels. To overcome initial
problems and encourage the installation of catalytic converters, the Swedish Maritime
Administration agreed to reimburse shipowners for the fairway dues paid during the first five
years of the program (thru 2002). “Based on known planned installations, the National Maritime
Administration expects that by 1 January 2001 the scheme will have reduced NOx emissions
from ships calling at Swedish ports by 40-45 per cent compared to the situation in 1995.”*

Over the past three years several other localities worldwide have a so incorporated
adjustments in port dues based on compliance with emission levels. The Port of Mariehamn, on
the Finnish Island of Aland differentiates its harbor dues with regard to ships emissions of NOx

“One Swedish Kroner (SEK) is about $0.09

A further detailed discussion of this topic can be found at
http://www.sjof artsverket.se/navigering/htm/frameset.htm,.
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and sulphur. The proposal in 1999 was to “give ships emitting less than 10 g/lkwWh NOx arebate
on alinear scale where the reduction of the port dueis 8 per cent for ships emitting less than 1
gramme, and 1 per cent for ships emitting 9 g/kWh. Ships using bunker oils with less than 0.5
per cent sulphur (by weight) will receive an additional reduction of 4 per cent. For vessels
meeting the latter criteria and having NOx emissions of lessthan 1 g/kWh the proposal isto offer
an extrarebate of 8 per cent. Such shipswill, if the scheme is adopted, get atotal reduction of 20
per cent.”** The Norwegian government has a program for environmental differentiation of the
tonnage tax (Proposition NO 1 1999/2000). The differentiation is based on a Ship Environment
Index System (SEIS). The SEISis based on up to seven different environmental parameters,
including sulphur and NOx emissions with a maximum of 10 points of which 6 points are from
the abatement of NOx and sulphur emissions. The program will raise the tonnage tax by 50 per
cent and ships registered according to the environmental index system will receive rebatesin
proportion to their environmental score. Ships that earn 10 points will not pay more than they
did before the new scheme began operating and ships that do not register or do not earn any
points will have to pay the full tax.”*” The Green Award Foundation, with the Port of Rotterdam
and some portsin Portugal and South Africa offers reduced harbor dues for tankers of more than
20,000 DWT. To earn the award, the shipowner and the vessel must comply with national and
international laws and regulations as well as demonstrate environmental and safety awarenessin
anumber of areas affecting management and crew competence as well as technical provisions
which includes exhaust emissions.

7. State Actions: SCAQMD, Alaska and Texas Smoke Requirements

Severa states have programs that address smoke emissions from marine engines. This
section summarizes the programsin SCAQMD, Alaska and Texas.

SCAQMD: Cdifornia s South Coast Air Quality Management District’s Rule 401 states
“(b)(1)A person shall not discharge into the atmosphere from any single source of emission
whatsoever any air contaminant for a period or periods aggregating more than three minutesin
any one hour whichis: (A) Asdark or darker in shade as that designated No. 1 on the
Ringelmann Chart as published by the United States Bureau of Mines; or (B) Of such opacity as
to obscure an observer’s view to a degree equal to or greater than does smoke described in
subparagraph (b)(1)(A) of thisrule.”*®* The Port of Long Beach has issued literature requiring
compliance with the SCAQMD rules through their Smoke Stack Emissions Program.*®

18A further detailed discussion of this topic can be found at
http://www.sjof artsverket.se/navigering/htm/frameset.htm,.

YA further detailed discussion of this topic can be found at
http://www.sjof artsverket.se/navigering/htm/frameset.htm, .

87 further detailed discussion of this topic can be found at
http://www.agmd.gov/rules/html/r401.html.

A further detailed discussion of this topic can be found at http://www.polb.com.
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The Port of Long Beach and the Port of los Angeles also require, as of May 1, 2001, a
Voluntary Commercial Cargo Ship Speed Reduction Program. The *Air Quality Compliance
Zone” iswith a 12 knot speed restriction beginning 20-nautical miles from Point Fermin to the
boundaries of the existing mandatory Precautionary Area. The purposeisto reduce air pollution
from shipsin the South Coast Air Basin.®

ALASKA: Under Alaska s present state law, with some exceptions, “ships must keep
emissions from reducing visibility through the exhaust plume by more than 20% while in Alaska
waters. Diesel exhausts and other smoky discharges from ships can create a haze that hangs over
coastal communities. DEC receives regular complaints from coastal community residents about
these emissions. The state has certified readers who observe the emissions coming from a cruise
ship’s smokestack to determine if the standards are being exceeded.”*

TEXAS: The Texas Natural Resource Conservation Commission Chapter 111 of the
document on Control of Air Pollution From Visible Emissions and Particulate Matter contains
requirements of visible emissions from ships. The document, section 111.111(a)(6)(A) and (B),
state that “(A)Visible emissions shall not be permitted from any railroad locomotive, ship or any
other vessel to exceed an opacity of 30% for any five-minute period, except during reasonable
periods of engine start-up. (B)Compliance with subparagraph(A) of this paragraph shall be
determined by applying the following test methods, as appropriate:(i) Test Method 9,(40 CFR 60,
Appendix A), or (ii) equivalent test method approved by the executive director and EPA.” This
document was effective June 11, 2000.%

[I. TheAir Quality Need
A. Overview

This proposal contains aregulatory strategy for Category 3 marine diesel engineson U.S.
vessels. Marine diesel engines at or above 30 liters per cylinder are very large marine engines
used primarily for propulsion power on ocean-going vessals such as container ships, tankers,
bulk carriers, and cruise ships. The vessels that use these engines are flagged in the United States
and in other countries. Category 3 engines have not been regulated under our nonroad engine
programs. Nationwide, these engines are a significant source of mobile source air pollution. As
described in Section 11.C, below, emissions from all Category 3 marine diesel engines, regardless
of flag of registry, currently account for about 1.5 percent of national mobile source NOx, and
2.6 percent of national mobile source PM inventories.

A further detailed discussion of this topic can be found at
http://www.polb.com/NavAlert.htm.

ZA further detailed discussion of this topic can be found at
http://www.state.ak.us/| ocal/akpages/ENV.CONSERV /press/2001/rel_1115.htm.

A further detailed discussion of this topic can be found at
http://www.tnrcc.state.tx.us/oprd/rules/pdflib/111a. pdf
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We conducted a study of emissions from nonroad engines, vehicles, and equipment in 1991,
as directed by the Clean Air Act, section 213(a) (42 U.S.C. 7547(a)). Based on the results of that
study, we determined that emissions of NOx, VOCs (including HC), and CO from nonroad
engines and equipment contribute significantly to ozone and CO concentrations in more than one
noattainment area (see 59 FR 31306, June 17, 1994). Given this determination, section 213(a)(3)
of the Act requires us to establish (and from time to time revise) emission standards for those
classes or categories of new nonroad engines, vehicles, and equipment that in our judgment cause
or contribute to such air pollution. We have determined that commercial marine diesel engines
cause or contribute to such air pollution (see also the proposed commercial marine diesel engine
preamble at 63 FR 68508, December 11, 1998 and the final rule at 64 FR 73300, December 29,
1999).

Where we determine that other emissions from new nonroad engines, vehicles, or equipment
significantly contribute to air pollution that may reasonably be anticipated to endanger public
health or welfare, section 213(a)(4) authorizes EPA to establish (and from time to time revise)
emission standards from those classes or categories of new nonroad engines, vehicles, and
equipment that cause or contribute to such air pollution. We have determined that commercial
marine diesel engines cause or contribute to such air pollution (see aso the proposed commercial
marine diesel engine preamble at 63 FR 68508, December 11, 1998 and the final rule at 64 FR
73300, December 29, 1999).

B. What arethePublic Health and Welfare Concerns Associated with Emissions
from Category 3 Diesel Marine Engines Subject to the Proposed Standards?

The engines that would be subject to the proposed standards generate emissions of NOX,
HC, PM and CO that contribute to ozone and CO nonattainment as well as adverse health effects
associated with ambient concentrations of PM. This section contains a summary of the general
health effects of these substances. Further information can be found in Chapter 2 of the Draft
Regulatory Support Document. National and selected port city inventories are set out in Section
[1.C, and estimates of the expected impact of the proposed control program are described in
Section V1.

1. Ozone and its precursors

Volatile organic compounds (VOC) and NOx are precursors in the photochemical reaction
which forms tropospheric ozone. Ground-level ozone, the main ingredient in smog, is formed by
complex chemical reactions of VOCs and NOx in the presence of heat and sunlight.
Hydrocarbons (HC) are alarge subset of VOC, and to reduce mobile-source VOC levels we set
maximum emissions limits for hydrocarbon and particulate matter emissions.

A large body of evidence shows that ozone can cause harmful respiratory effects including
chest pain, coughing, and shortness of breath, which affect people with compromised respiratory
systems most severely. When inhaled, ozone can cause acute respiratory problems; aggravate
asthma; cause significant temporary decreases in lung function of 15 to over 20 percent in some
healthy adults; cause inflammation of lung tissue; produce changes in lung tissue and structure;
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may increase hospital admissions and emergency room visits, and impair the body’ simmune
system defenses, making people more susceptible to respiratory illnesses. Children and outdoor
workers are likely to be exposed to elevated ambient levels of ozone during exercise and,
therefore, are at a greater risk of experiencing adverse health effects. Beyond its human health
effects, ozone has been shown to injure plants, which has the effect of reducing crop yields and
reducing productivity in forest ecosystems.

There is strong and convincing evidence that exposure to ozone is associated with
exacerbation of asthma-related symptoms. Increases in ozone concentrations in the air have been
associated with increases in hospitalization for respiratory causes for individuals with asthma,
worsening of symptoms, decrementsin lung function, and increased medication use, and chronic
exposure may cause permanent lung damage. Therisk of suffering these effectsis particularly
high for children and for people with compromised respiratory systems.

Ground level ozone today remains a pervasive pollution problem in the United States. In
1999, 90.8 million people (1990 census) lived in 31 areas designated nonattainment under the 1-
hour ozone NAAQS.? This sharp decline from the 101 nonattainment areas originally identified
under the Clean Air Act Amendments of 1990 demonstrates the effectiveness of the last decade’s
worth of emission-control programs. However, elevated ozone concentrations remain a serious
public health concern throughout the nation.

Over the last decade, declinesin ozone levels were found mostly in urban areas, where
emissions are heavily influenced by controls on mobile sources and their fuels. Twenty-three
metropolitan areas have realized a decline in ozone levels since 1989, but at the same time ozone
levelsin 11 metropolitan areas with 7 million people have increased.? Regionally, California
and the Northeast have recorded significant reductions in peak ozone levels, while four other
regions (the Mid-Atlantic, the Southeast, the Central and Pacific Northwest) have seen ozone
levelsincrease. The highest ambient concentrations are currently found in suburban aress,
consistent with downwind transport of emissions from urban centers. Concentrations in rural
areas have risen to the levels previously found only in cities.

To estimate future ozone levels, we refer to the modeling performed in conjunction with the

ZNational Air Quality and Emissions Trends Report, 1999, EPA, 2001, at Table A-19.
This document is available at http://www.epa.gov/oar/agtrnd99/. The data from the Trends
report are the most recent EPA air quality data that have been quality assured. A copy of this
table can also be found in Docket No. A-2001-11, Document No. I1-A-XX.

“National Air Quality and Emissions Trends Report, 1998, March, 2000, at 28. This
document is available at http://www.epa.gov/oar/agtrnd98/. Relevant pages of this report can be
found in Memorandum to Air Docket A-2000-01 from Jean Marie Revelt, September 5, 2001.
This memorandum is available in Air Docket A-2001-11, Document No. I1-A-XX.
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final rule for our most recent heavy-duty highway engine and fuel standards.> We performed
ozone air quality modeling for the entire Eastern U.S. covering metropolitan areas from Texas to
the Northeast.”* This ozone air quality model was based upon the same modeling system as was
used inthe Tier 2 air quality analysis, with the addition of updated inventory estimates for 2007
and 2030. The results of this modeling were examined for those 37 areas in the East for which
EPA’s modeling predicted exceedences in 2007, 2020, and/or 2030 and the current 1-hour design
values are above the standard or within 10 percent of the standard. This photochemical ozone
modeling for 2020 predicts exceedences of the 1-hour ozone standard in 32 areas with a total of
89 million people (1999 census) after accounting for light- and heavy-duty on-highway control
programs.?’ We expect the NOx control strategy contained in this Notice for Category 3 marine
engines will further assist state efforts already underway to attain and maintain the 1-hour ozone
standard.

In addition to the health effects described above, there exists alarge body of scientific
literature that shows that harmful effects can occur from sustained levels of ozone exposure
much lower than 0.125 ppm.?® Studies of prolonged exposures, those lasting about 7 hours, show
health effects from prolonged and repeated exposures at moderate levels of exertion to ozone
concentrations as low as 0.08 ppm. The health effects at these levels of exposure include
transient pulmonary function responses, transient respiratory symptoms, effects on exercise
performance, increased airway responsiveness, increased susceptibility to respiratory infection,
increased hospital and emergency room visits, and transient pulmonary respiratory inflammation.

#Additional information about this modeling can be found in our Regulatory Impact
Analysis: Heavy-Duty Engine and V ehicle Standards and Highway Diesel Fuel Sulfur Control
Requirements, document EPA420-R-00-026, December 2000. Docket No. A-2001-11,
Document No. [1-A-XX. Thisdocument is also available at
http://www.epa.gov/otag/diesel .htm#documents.

*\We also performed ozone air quality modeling for the western United States but, as
described further in the air quality technical support document, model predictions were well
below corresponding ambient concentrations for our heavy-duty engine standards and fuel sulfur
control rulemaking. Because of poor model performance for this region of the country, the
results of the Western ozone modeling were not relied on for that rule.

%" Regulatory Impact Analysis: Heavy-Duty Engine and V ehicle Standards and Highway
Diesdal Fuel Sulfur Control Requirements, US EPA, EPA420-R-00-026, December 2000, at 11-14,
Tablell.A-2. Docket No. A-2001-11, Document Number I1-A-XX. Thisdocument is also
available at http://www.epa.gov/otag/diesel .htm#documents.

%A dditional information about these studies can be found in Chapter 2 of “ Regulatory
Impact Analysis: Heavy-Duty Engine and V ehicle Standards and Highway Diesal Fuel Sulfur
Control Requirements,” December 2000, EPA420-R-00-026. Docket No. A-2001-11, Document
Number [1-A-XX. Thisdocument is aso available at
http://www.epa.gov/otag/diesel.htm#documents.
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Prolonged and repeated ozone concentrations at these levels are common in areas
throughout the country, and are found both in areas that are exceeding, and areas that are not
exceeding, the 1-hour ozone standard. Areas with these high concentrations are more widespread
than those in nonattainment for that 1-hour ozone standard. Monitoring data indicate that 333
countiesin 33 states exceed these levelsin 1997-99.% The Agency’ s recent photochemical ozone
modeling forecast that 111 million people are predicted to live in areas that are at risk of
exceeding these moderate ozone levels for prolonged periods of time in 2020 after accounting for
expected inventory reductions due to controls on light- and heavy-duty on-highway vehicles.*

2. Particulate Matter

Category 3 marine engines that would be subject to the proposed standards contribute to
ambient particulate matter (PM) levelsin two ways. First, they contribute through direct
emissions of particulate matter. Second, they contribute to indirect formation of PM through
their emissions of organic carbon, especially HC. Organic carbon accounts for between 27 and
36 percent of fine particle mass depending on the area of the country.

Particulate matter represents a broad class of chemically and physically diverse substances.
It can be principally characterized as discrete particles that exist in the condensed (liquid or solid)
phase spanning several orders of magnitude in size. All particles equal to and less than 10
microns are called PM,,. Fine particles can be generally defined as those particles with an
aerodynamic diameter of 2.5 microns or less (also known as PM, ), and coarse fraction particles
are those particles with an aerodynamic diameter greater than 2.5 microns, but equal to or less
than anominal 10 microns.

Particulate matter, like ozone, has been linked to a range of serious respiratory health
problems. Scientific studies suggest alikely causal role of ambient particulate matter (whichis
attributable to several sources including mobile sources) in contributing to a series of health
effects.® The key health effects categories associated with ambient particulate matter include
premature mortality, aggravation of respiratory and cardiovascular disease (as indicated by
increased hospital admissions and emergency room visits, school absences, work loss days, and

A copy of these data can be found in Air Docket A-2001-11, Document No. I1-A-XX.

% Memorandum to Docket A-99-06 from Eric Ginsburg, EPA, “Summary of Model-
Adjusted Ambient Concentrations for Certain Levels of Ground-Level Ozone over Prolonged
Periods,” November 22, 2000, at Table C, Control Scenario — 2020 Populations in Eastern
Metropolitan Counties with Predicted Daily 8-Hour Ozone greater than or equal to 0.080 ppm.
Docket A-2001-11, Document Number [1-B-XX.

3 EPA (1996) Review of the National Ambient Air Quality Standards for Particulate
Matter: Policy Assessment of Scientific and Technical Information OAQPS Staff Paper. EPA-
452/R-96-013. Docket Number A-99-06, Documents Nos. 11-A-18, 19, 20, and 23. The
particulate matter air quality criteria documents are also available at
http://www.epa.gov/ncea/partmatt.htm.
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restricted activity days), aggravated asthma, acute respiratory symptoms, including aggravated
coughing and difficult or painful breathing, chronic bronchitis, and decreased lung function that
can be experienced as shortness of breath. Observable human noncancer health effects
associated with exposure to diesel PM include some of the same health effects reported for
ambient PM such as respiratory symptoms (cough, labored breathing, chest tightness, wheezing),
and chronic respiratory disease (cough, phlegm, chronic bronchitis and suggestive evidence for
decreases in pulmonary function). Symptoms of immunological effects such as wheezing and
increased alergenicity are also seen. Exposure to fine particlesis closely associated with such
health effects as premature mortality or hospital admissions for cardiopulmonary disease.

PM also causes adverse impacts to the environment. Fine PM isthe major cause of reduced
visibility in parts of the United States. Other environmental impacts occur when particles deposit
onto soils, plants, water or materials. For example, particles containing nitrogen and sulphur that
deposit on to land or water bodies may change the nutrient balance and acidity of those
environments. Finally, PM causes soiling and erosion damage to materials, including culturally
important objects such as carved monuments and statues. It promotes and accelerates the
corrosion of metals, degrades paints, and deteriorates building materials such as concrete and
limestone.

The NAAQS for PM,, were established in 1987. According to these standards, the short
term (24-hour) standard of 150 .g/m? is not to be exceeded more than once per year on average
over three years. The long-term standard specifies an expected annual arithmetic mean not to
exceed 50 ug/m® over three years. Recent PM,, monitoring data indicate that 14 designated PM
nonattainment areas with a projected population of 23 million violated the PM,; NAAQS in the
period 1997-99. In addition, there are 25 unclassifiable areas that have recently recorded ambient
concentrations of PM,, above the PM,, NAAQS.*

Current 1999 PM,, . monitored values, which cover about athird of the nation’s counties,
indicate that at |east 40 million people live in areas where long-term ambient fine particul ate
matter levels are at or above 16 n.g/m? (37 percent of the population in the areas with monitors).®
This 16 ng/m? threshold is the low end of the range of long term average PM,, ; concentrations in
cities where statistically significant associations were found with serious health effects, including
premature mortality.* To estimate the number of people who live in areas where long-term

¥EPA adopted apolicy in 1996 that allows areas with PM,, exceedances that are
attributable to natural eventsto retain their designation as unclassifiable if the State istaking all
reasonable measures to safeguard public health regardless of the sources of PM,, emissions.

#Memorandum to Docket A-99-06 from Eric O. Ginsburg, Senior Program Advisor,
“Summary of 1999 Ambient Concentrations of Fine Particulate Matter,” November 15, 2000.
Air Docket A-2001-11, Document No. 11-B-XX.

¥EPA (1996) Review of the National Ambient Air Quality Standards for Particulate
Matter: Policy Assessment of Scientific and Technical Information OAQPS Staff Paper. EPA-
452/R-96-013. Docket Number A-99-06, Documents Nos. 11-A-18, 19, 20, and 23. The

26



ambient fine particula<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>